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(54) Non-contacting conveyance equipment 

(57) The invention relates to non-contacting con- 
veyance equipment characterised in that it comprises a 
holding means comprising a body having a surface 
against which an object is held without contacting the 
surface, the surface having a recess therein, and the 
body having a fluid passage to supply a fluid to the re- 
cess such that the fluid circulates about the inner cir- 
cumference of the recess. 
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Description 

[0001] The invention relates to non-contacting con- 
veyance equipment, particularly to such equipment as 
is used for handling delicate items during manufacture. 
[0002] The invention relates to non-contacting con- 
veyance equipment, particularly to such equipment 
which can hold a subject without contact, or relates to 
the non-contacting conveyance equipment used for ro- 
tation, or other handling during manufacture of delicate 
items such as silicon wafers. 

[0003] In recent years the use of integrated circuit 
cards, smart cards, etc. has spread, and the product it- 
self has also diversified. 

[0004] While a wafer which serves for those materials 
in connection with such a product has also become thin, 
it has also tended to become extremely large. 
[0005] Thus a wafer whose thickness is 0.5mm and 
with a diameter of 10 inches (25.4 cm) has been devel- 
oped. 

[0006] A thin and large wafer bends easily and is dif- 
ficult to check and can crack. 

[0007] Thus, checking is difficult, when conveying to 
a following process or moving a thin wafer within the 
same process in the manufacture stage of an IC. 
[0008] That is, the mechanical integrity of a wafer falls 
as the diameter of a wafer increases, or during the for- 
mation of a thin object. 

[0009] For this reason, non-contacting conveyance 
equipment is proposed. This non-contacting convey- 
ance equipment is equipment which holds and conveys 
a wafer by un-contacting using air or nitrogen gas, and 
various kinds of things are already being put «n practical 
use. 

[0010] For example, in JP 11-254369, non-contact 
conveyance equipment is proposed. 
[0011] With such n on -contact conveyance equipment 
as disclosed in JP 11-254369 attracting and holding a 
conveyed object is proposed. 

[0012] However, since a feeding mouth, manifold, and 
bell mouth for air are open for free passage, the struc- 
ture is complicated and the manufacture cost of equip- 
ment is high. 

[0013] Moreover, since it is a complicated structure, 
miniaturization is difficult, range of use of the equipment 
is limited so much, and there is small flexibility in use. 
[001 4] Furthermore, resistance to airflow which an air 
flow receives owing to the complicated structu re is large. 
[0015] Therefore, in order to save and maintenance 
power, a great volume of air needed to be used, energy 
efficiency decreases and energy saving is difficult. 
[0016] Moreover, when a large volume of air is dealt 
with in a clean room, there is a problem with dust raising 
from a floor, or other surface. 

[0017] It is an object of the invention to seek to miti- 
gate these disadvantages. 

[001 8] Moreover, it can miniaturize easily and the ac- 
tion range can also be extended by it. Furthermore, it 



aims at offering the non-contacting conveyance equip- 
ment which can also realize energy curtailment. 
[0019] According to a first aspect of the invention 
there is provided n on -contacting conveyance equip- 

s ment characterised in that it comprises a holding means 
comprising a body having a surface against which an 
object is held without contacting the surface, the surface 
having a recess therein, and the body having a fluid pas- 
sage to supply a fluid to the recess such that the fluid 

10 circulates about the inner circumference of the recess. 
[0020] According to a second aspect of the invention 
there is provided 
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(1 ) a concave having the inner shape of the circum- 
ference or a polygon; 

(2) flat end face which counters the subject formed 
in the above-mentioned concave part opening; and 

(3) the fluid passage which makes supply fluid 
breathe out along the direction of an inner circum- 
ference of the concave into a concave from the 
spout which faces the inside of a concave. 



[0021] Moreover, the non-contacting conveyance 
equipment of invention according to claim 1 4 comprises; 
25 a flat face which an inside counters with the concave 
part of the shape of the shape of the circumference, and 
a polygon, and the subject formed in the concave-part 
opening side, 

[0022] A revolution flow formation means to have the 
30 fluid passage which makes supply fluid breathe out in 
accordance with the inner circumference of the navel in 
a concave from the spout which faces the inside of a 
concave is prepared in a plural and the basis bottom. 
[0023] Moreover, an inside has the polygonal con- 
35 cave part and shape of the circumference at least one 
place of the board-like base which has the flat side 
where the non-contacting conveyance equipment of in- 
vention according to claim 15 counters a subject. 
[0024] And it is characterized by what the fluid pas- 
40 sage which makes supply fluid breathe out along the di- 
rection of an inner circumference into a concave was 
prepared and constituted for from a spout which faces 
the inside of the concave. 

[0025] Furthermore, the following things are added to 
45 the composition of invention given in any of the above- 
mentioned claims 1 2-1 5 invention according to claim 1 6 
is. 



(1) Ion source of supply. 

(2) A means to contact ion to the subject which the 
equipment concerned holds by un-contacting. 



[0026] A form of implementation of this invention is 
explained by way of example in detail based on the fol- 
55 lowing drawings of which : 

Fig. 1 shows a perspective diagram showing the 
composition of a first embodiment of the non-con- 
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tacting conveyance equipment of this invention; 

(a) is a figure from a slanting lower part. 

(b) is a perspective diagram from the slanting 
upper part; 

Fig. 2 shows a sectional view of the non-contacting 
conveyance equipment of this invention, (a) is the 

I- l line sectional view of a figure 1 (a), and (b) is the 

II- ll line sectional view of a figure 1 (a); 

Fig. 3 shows a perspective diagram showing the 
composition of the non-contacting conveyance 
equipment in the 2nd embodiment, (a) is a figure 
from a slanting lower part; 

(b) is a perspective diagram from the slanting upper 
part; 

Fig. 4 shows the composition of the non-contacting 
conveyance equipment in the 2nd embodiment, and 
(a) is an undersurface figure and (b) is the Ill-Ill line 
sectional view of a figure 4 (b); 

Fig. 5 shows a front sectional view showing the 
composition of the n on -contacting conveyance 
equipment in the 3rd embodiment; 

Fig. 6 shows a plane view showing the composition 
of the non-contacting conveyance equipment in the 
3rd embodiment; 

Fig. 7 shows the IV-IV line sectional view of a figure 
5, it is the action diagram of a centering mechanism. 

Fig. 8 shows a perspective diagram from the slant- 
ing upper part showing the composition of the non- 
contacting conveyance equipment in the 4th em- 
bodiment; 

Fig. 9 shows the figure showing the composition of 
the non-contacting conveyance equipment in the 
4th embodiment, and (a) is a plane view and (b) is 
the V-V line sectional view of a figure 9 (a); 

Fig. 10 shows a perspective diagram showing the 
5th non-contacting conveyance equipment in an 
embodiment and its use situation. 

Fig. 11 shows a plane view showing the composition 
of the non-contacting conveyance equipment in the 
5th embodiment, and is the figure showing the state 
where it inserted in the wafer cassette. 

Fig. 1 2 shows a horizontal sectional view of the non- 
contacting conveyance equipment in the 5th em- 
bodiment. 

Fig. 13 shows a perspective diagram showing the 
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non-contacting conveyance equipment in the 6th 
embodiment. 

Fig. 14 shows a front sectional view showing par- 
tially the composition of the non-contacting convey- 
ance equipment in the 7th embodiment. 

Fig. 15 shows a front sectional view showing par- 
tially the composition of the non-contacting convey- 
ance equipment in the 8th embodiment. 



[0027] The 1 st operation form is first explained using 
Fig. 1 and Fig. 2. 

[0028] A view 1 is a perspective diagram showing the 
15 composition of the non-contacting conveyance equip- 
ment of this invention, and (a) is a perspective diagram 
from a slanting lower part. 

(b) is a perspective diagram from the slanting upper part. 
A view 2 is a sectional view of the n on -contacting con- 
20 veyance equipment of this invention, (a) is the l-l line 
sectional view of a view 1 (a), and (b) is ll-ll tine sectional 
view of a view 1 (a). 

In these views, the non-contacting conveyance equip- 
ment 1 of this invention is equipment which holds and 
25 (chinning-exercises floatage) conveys a subject (here 
wafer 9) by un-contacting. 

Moreover, this equipment is constituted using the pillar- . 

shaped revolution flow formation means 2. 

[0029] Namely, as for the non-contacting conveyance 
30 equipment 1 of this invention, the inside is equipped with 

the circumference-like concave part 3. 

It has the subject and flat-end-face 2b which counters 

formed in the opening side of the concave part 3. 

[0030] And it has the fluid passage 5 which makes 
35 supply fluid breathe out along the direction of an inner 

circumference of the concave 3 into a concave 3 from 

the spout 4 which faces the inside of a concave 3. 

[0031] From the fluid introduction mouth 6 prepared 

in closed-face 2a of the revolution flow formation means 
40 2, the fluid passage 5 was perpendicularly drilled to 

closed-face 2a, was drilled still more horizontally, and 

has reached the jet nozzle 4 which faces the inside of a 

concave 3. 

[0032] That is, the fluid passage 5 opens the fluid in- 
45 traduction mouth 6 and a spout 4 for free passage, and 
is making supply fluid breathe out along the direction of 
a circumference into a concave 3 from a spout 4. 
By this supply fluid, a revolution style occurs in concave- 
part 3 inside. 

so [0033] The fluid introduction mouth 6, the fluid pas- 
sage 5, and 2 sets of spouts 4 are formed. 
[0034] The fluid (here air) which blows off from 2 sets 
of each of those spouts 4 is breathed out in the same 
direction along the direction of a circumference, and 

55 — suits a revolution style mutually in slight strength. 

[0035] Moreover, slope 3a is formed of camfering and 
the diameter of the opening edge of a concave part 3 is 
expanded in the shape of a trumpet. 
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Therefore, the revolution style generated in the concave 
part 3 can flow now out of a concave part 3 promptly by 
this slope 3a. 

[0036] In the non -contacting conveyance equipment 
1 of the above-mentioned composition, if air is supplied 
to the fluid introduction mouth 6 from the air supply 
equipment which is not illustrated here, the air will be 
blown into a concave 3 from a spout 4 through the fluid 
passage 5. 

[0037] And it becomes a revolution style, and is rec- 
tified in the internal space of a concave part 3, and air 
flows out of a concave part 3 after that. 
[0038] If the wafer 9 is arranged on the position which 
counters flat-end-face 2b of the revolution style forma- 
tion object 2 at the time of the outflow, since air will serve 
as a high-speed style and will flow out along with flat- 
end-face 2b, it becomes negative pressure between flat- 
end-face 2b and a wafer 9. 

[0039] Therefore, a wafer 9 is pushed by surrounding 
atmospheric pressure, and is attracted at the flat-end- 
face 2b side. 

[0040] On the other hand, the air by which it is placed 
between the flat-end-face 2b and wafers 9 receives res- 
titution, and a wafer 9 comes to be held by the balance 
by un-contacting, where flat-end-face 2b is countered. 
[0041] Thus, in the 1st operation form of this inven- 
tion, the wafer 9 was held with revolution style formation 
object 2 simple substance which forms a concave part 
3, flat-face 2b, and the fluid passage 4. 
[0042] Therefore, equipment can be made into the 
thing of easy composition, therefore the manufacture 
cost of equipment can be reduced sharply. 
[0043] Moreover, since composition of equipment can 
be made easy, it becomes easy [ a miniaturization ]. 
[0044] Therefore, it can insert now also in the space 
which has not been used conventionally. 
[0045] The action range as equipment can be extend- 
ed by that cause, and conveyance movement in the nar- 
row domain within the same process and processing 
equipment can also be performed now free. 
[0046] Moreover, since it is rectified in accordance 
with an inside as it is and the air blown into the concave 
part 3 serves as a revolution style, it can make with a 
revolution style smoothly, without receiving most pas- 
sage resistance. 

[0047] Therefore, energy efficiency can be raised and 
energy curtailment can be realized. 
[0048] Furthermore, make air blow off along the direc- 
tion of a circumference in a concave part 3 - since it was 
made to generate a revolution style, the power of ab- 
sorption by the negative pressure between flat-face 2b 
and a wafer 9 is markedly boiled as compared with the 
conventional thing, and becomes powerful. 
[0049] In addition, although the fluid introduction 
mouth 6, the fluid passage 5, and 2 sets of spouts 4 were 
formed, only 1 set is good and you may make it prepare 
3 or more sets in the above-mentioned explanation. 
[0050] Moreover, although the fluid introduction 



mouth 6 was formed individually, this fluid introduction 
mouth 6 is made common, it branches off from there, 
and you may make it form the fluid passage 5 and a 
spout 4. 

5 [0051] Furthermore, although the fluid passages was 
formed in the combination of a perpendicular course and 
a level course, it is not limited to such a course. 
[0052] What is necessary is just to form the fluid pas- 
sage 5 so that air may be spouted along the direction of 

10 a circumference of a concave part 3 from the fluid intro- 
duction mouth 6. 

[0053] Next, the 2nd operation form of the non-con- 
tacting conveyance equipment of this invention is ex- 
plained using a view 3 and a view 4. 
is [0054] A fig ure3is a perspective diagram showing the 
composition of the non-contacting conveyance equip- 
ment in the 2nd embodiment, and (a) is a figure from a 
slanting lower part. 

(b) is a perspective diagram from the slanting upper part. 
A figure 4 is a figure showing the composition of the non- 
contacting conveyance equipment in the 2nd embodi- 
ment, (a) is an undersurface figure and (b) is the Ill-Ill 
line sectional view of a figure 4 (b). 
[0055] The composition element in the 1st embodi- 
ment described above in this 2nd embodiment, and ab- 
breviation - the same mark is given to the same compo- 
sition element, and the explanation is omitted 
[0056] Two or more revolution flow formation means 
2 by which it explained during explanation of the 1st em- 
bodiment are used for the non-contacting conveyance 
equipment 11 in this 2nd embodiment. 
[0057] That is, non-contacting conveyance equip- 
ment 11 is equipped with the support object 12 which 
consists of a peripheral surface 1 4 installed in the base 
1 3 and the perimeter of the base 1 3, and four revolution 
style formation objects 2 attached in the base 13 of the 
support object 12. 

[0058] Each of four revolution style formation objects 
2 is attached in the inside (base field) of the base 13 by 
the closed-face 2a side. 

[0059] Moreover, it is supported so that flat-end-face 
2b may become the same side mutually. 
[0060] The height of a peripheral surface 1 4 is adjust- 
ed so that the end face 1 40 may turn into the same field 
as each of this flat-end-face 2b. 
[0061] Furthermore, the labyrinth fin 141 is formed in 
a part for the inner periphery of end face 140 of a pe- 
ripheral surface 14 in the shape of [ two steps of ] stairs. 
[0062] Corresponding to each of the revolution style 
formation object 2, the fluid supply mouth 1 5 is formed 
in the external surface 130 of the base 13. 
[0063] The base secret communication way 131 to 
which each of this fluid supply mouth 15 and two fluid 
introduction mouths 6 and 6 of the corresponding revo- 
lution style formation object 2 is connected is branched 
and formed in the wall inside-of-the-body part of the 
base 13 from the fluid supply mouth 15 (view 4 (b)). 
[0064] Five more fluid outlets 16 other than the four 
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above-mentioned fluid supply mouths 1 5 are formed in 
the external surface 130 of the base 13. 
[0065] The discharge passage 132 which leads to 
each of this fluid outlet 1 6 was installed through the wall 
inside-of-the-body part of the base 1 3, and the internal 5 
space and the fluid outlet 1 6 of the support object 1 2 are 

connected to it _ 

[0066] Furthermore, the piece 171 of attachment is 
protruded on four places at intervals of predetermined 
at the peripheral surface 14 of the support object 12. 
[0067] The still more nearly cylindrical secession pre- 
vention guide 1 72 is installed in this piece 1 71 of attach- 
ment. 

[0068] The end side of this secession prevention 
guide 172 has projected for a while to end face 140 of 
peripheral surface 14 or each flat-end-face 2b . 
[0069] In the non-contacting conveyance equipment 
11 of the above-mentioned composition, if the air from 
airsupply equipment (illustration abbreviation) is sentto 
the fluid supply mouth 15, the air will be blown into a 
concave part 3 from a spout 4 through the base secret 
communication way 131 , the fluid introduction mouth 6, 
and the fluid passage 5. — 
[0070] And it becomes a revolution flow, and is recti- 
fied in the internal space of a concave 3, and air flows 
out of a concave 3 after that. 

[0071] When each of this revolution flow holds a wafer 
9 by un-contacting, the direction is beforehand adjusted 
mutually so that a wafer 9 may not rotate. 
[0072] For example, as shown in a figure 4 (a), the 
drive direction of the wafer 9 by two revolution flow for- 
mation means 2 turns into a clockwise rotation by ar- 
rangement of a spout 4. 

[0073] The drive direction of the wafer of other two 
revolution flow formation means 2 turns into a counter- 
clockwise rotation. 

[0074] And like the case where it is the 1st above- 
mentioned operation form, if the wafer 9 is arranged on 
the position which counters flat-face 2b of the revolution 
style formation object 2 at the time of the outflow of each 
revolution style, a wafer 9 will come to be held by un- 
contacting in response to the power of absorption by 
negative pressure, and the restitution by the air style, 
where flat-face 2b is countered. 

[0075] It moves a wafer 9 also being guided in the se- 
cession prevention guide 1 72 with the movement, if the 
support object 12 is moved in the state of the mainte- 
nance. 

[0076] That is, non-contacting conveyance equip- 
ment 11 holds and conveys a wafer 9 by un-contacting. 
[0077] An air style passing though flat-end-face 2b 
from concave part 3b goes into the internal space of the 
support object 1 2 as it is. 

[0078] It passes along the discharge passage 132 
- and the fluid outlet 1 6 after that, and is compulsorily dis- 
charged with the exhaust (illustration abbreviation). 
Moreover, the flow is disturbed with the labyrinth fin 1 41 , 
and the air style which reached the peripheral surface 
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1 4 receives resistance. 

[0079] For this reason, the air which overcomes end 
face 140 of a peripheral surface 14 and flows out de- 
creases. 

[0080] Therefore, most air styles pile up in internal 
space, it passes along the discharge passage 132 and 
the fluid outlet 1 6, and is discharged compulsorily. _ 
[0081 ] Moreover, the secession prevention guide 1 72 
was formed further out of the peripheral surface 14. 
[0082] For this reason, even if the wafer 9 held by un- 
contacting tends to move horizontally and it is going to 
deviate, the movement can be prevented and it can be 
made to stabilize and convey in the secession preven- 
tion guide 172. 

[0083] It constituted from the 2nd embodiment of this 
invention like the case of the 1 st above-mentioned em- 
bodiment using the revolution flow formation means 2 
of easy composition. 

[0084] For this reason, reduction, a miniaturization, 
and energy saving of cost were realizable. 
[0085] Moreover, since it was made to make a wafer 
9 attract by the revolution flow formed in the concave 3, 
the power of absorption can be boiled markedly and can 
be made powerful 

[0086] Moreover, since it was made to generate this 
revolution style in four places, a wafer 9 came to be at- v 
tracted over the whole further much more powerfully. 
[0087] Therefore, it becomes possible to correct the 
curvature over the whole, though curvature is in a wafer. 
9, and the reform power also becomes powerful. , 
[0088] Consequently, a wafer 9 is large, and even if it 
is the case where it has moreover curved, the wafer can 
be certainly held by un-contacting, and where convey- 
ance is also stabilized, it can -carry out certainly. 
[0089] Moreover, each revolution flow formation 
means 2 has simple composition which blows air into a 
concave 3 and forms a revolution flow directly. 
[0090] For this reason, it became the stable revolution 
style and the maintenance power in which it does not 
contact is also stable. 

[0091] Therefore, four revolution flow formation 
means 2 become uniform at each other. 
[0092] Non-contacting maintenance of the wafer 9 
which tended to become thereby former a little unstable 
can be performed with sufficient balance. 
[0093] Furthermore, since the maintenance power in 
which this it does not contact Is powerful, even if it re- 
verses the whole non-contacting conveyance equip- 
ment 11 , a maintenance state is maintainable as It is. 
[0094] Moreover, a wafer 9 can be reversed and it can 
also convey to the following distance. 
[0095] In addition, although considered as the com- 
position which establishes four revolution style forma- 
tion objects 2 in the above-mentioned explanation, you 
may be the composition of it not being necessary to limit 
to four pieces, and preparing the two or more arbitrary 
numbers. 

[0096] Moreover, although the labyrinth fin 141 of a 
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peripheral surface 1 4 was made into the shape of stairs, 
what is necessary is just the structure which increases 
air resistance. 

[0097] For example, it is good also as slot form. 
[0098] Furthermore, the fluid supply mouth 15 and the 5 
fluid outlet 16 may prepare the arbitrary numbers. 
[0099] What is necessary is, just to make it prepare 
in at least three places also about the secession pre- 
vention guide 172. 

[0100] Next, the 3rd embodiment of the non-contact- 10 
ing conveyance equipment of this invention is explained 
using a figure 5, a figure 6, and a figure 7. 
[0101] A figure 5 is a front sectional view showing the 
composition of the non-contacting conveyance equip- 
ment in the 3rd embodiment. 15 
[01 02] A view 6 is the plane view. 
[0103] A view 7 is IV-IV line sectional view of a view 
5, and is an action diagram of a centering mechanism. 
[0104] The composition element in the 2nd embodi- 
ment described above in this 3rd embodiment, and ab- 20 
breviation ~ the same mark is given to the same com- 
position element, and the explanation is omitted 
[01 05] The point that the non-contacting conveyance 
equipment 21 of this 3rd embodiment is different from 
the above-mentioned non -contacting conveyance 25 
equipment 1 1 of the 2nd embodiment is a point of having 
formed the centering mechanism 200 in the object for 
positioning and the object for secession prevention of a 
wafer 9 which were held by un-contacting. 
[0106] This centering mechanism 200 is equipped 30 
with the rotary actuator 203 fixed on the base board 202 
supported with the support 201 set up on the external 
surface 130 of the base 13. 

[0107] Moreover, the centering mechanism 200 is 
equipped with the link arm 205 prepared in the perimeter 35 
edge of the flange 204 attached in the shaft (illustration 
abbreviation) of the rotary actuator 203 towards the four 
quarters. 

[0108] Each of this link arm 205 consists of crooked 
long and slender board material, the end is installed in 40 
the perimeter edge of a flange 204, and other one end 
is level. 

[0109] Moreover, the slot 206 for a guide is estab- 
lished in the piece 209 of attachment which protruded 
in the direction of a path from external surface 130. 45 
[0110] And the bolt was inserted in the slot 206 for a 
guide of the hole of a bolt, and the piece 209 of attach- 
ment established in other one end of this link arm 205. 
[0111] The centering guide (arm for centering) 207 
can be screwed on and installed in the bolt, and the so 
centering guide 207 can be slid along the slot 206 for a 
guide. 

[01 1 2] Under composition of having described above, 
the centering mechanism 200 of non-contacting con- 
veyance equipment 21 operates as follows. ss 
[0113] First, if air is sent into the drive air insertion 
mouth 208 of the rotary actuator 203, the rotary actuator 
203 will operate. 



[0114] According to the operation, a flange 204 ro- 
tates only a predetermined angle in the direction shown 
by the arrow 22 from the state of a view 7 (a) to the state 
of a view 7 (b), and also moves each link arm 205 to it 
according to the rotation. 

[01 1 5] At this time, the centering guide 207 currently 
installed by other one end of the link arm 205 is guided 
in the slot 206 for a guide of the piece 209 of attachment, 
and performs going-straight movement. 
[01 1 6] And only predetermined distance moves in the 
direction of a center of the base 1 3, and each stops. 
[0117] As for the wafer 9 currently held by un-contact- 
ing by non-contacting conveyance equipment 21, the 
perimeter is regulated from the four quarters by move- 
ment of the direction of a center of this centering guide 
207. 

[01 1 8] Therefore, the center of a wafer 9 comes to be 
in agreement with the center of the internal space of the 
support object 12, and a wafer 9 is positioned. 
[0119] On the other hand, when cancelling the regu- 
lation on a wafer 9, an opposite direction is made to ro- 
tate a flange 204 in an arrow 22 by the rotary actuator 
203. 

[0120] Thereby, the centering guide 207 moves in the 
direction which separates from a center of the base 13, 
and a wafer 9 is free. 

[0121] Thus, according to the operation to the rotary 
actuator 203, the centering guide 207 isolates or ap- 
proaches only the same distance to a peripheral surface 
14, respectively. 

[0122] And while storing the wafer 9 currently held by 
un-contacting in the inner side, the positioning is per- 
formed with high precision. 

[0123] Therefore, when conveying a wafer 9 and ar- 
ranging in a predetermined position, it is highly precise 
and can arrange. 

[0124] Therefore, the following process can also do 
work with sufficient accuracy smoothly. 
[0125] Next, the 4th embodiment of the non-contact- 
ing conveyance equipment of this invention is explained 
using a figure 8 and a figure 9. 

[0126] A figure 8 is a perspective diagram from the 
slanting upper part showing the composition of the non- 
contacting conveyance equipment in the 4th embodi- 
ment. 

[0127] A figure 9 is a figure showing the composition 
of the non-contacting conveyance equipment in the 4th 
embodiment, (a) is a plane view and (b) is the V-V line 
sectional view of a figure 9 (a). 

[01 28] In this 4th embodiment, the same mark is given 
to the same composition element as the composition el- 
ement in the 2nd above-mentioned embodiment, and 
the explanation is omitted. 

[0129] With the non-contacting conveyance equip- 
ment 31 of this 4th embodiment, the revolution flow for- 
mation means 32 allotted to a center and the revolution 
flow formation means 2 allotted to the circumference are 
considered as different composition. 
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[0130] Two revolution flow formation means 2 ar- 
ranged around have the same composition as what was 
used by the 1st to 3rd [ above-mentioned ] embodiment 
[0131] However, the revolution flow formation means 
32 arranged at the center has the following composition. 
[0132] That is, peripheral-wall 33a is prepared in the 
inside of a concave 33, and the revolution flow passage 
38 is formed in this revolution flow formation means 32. 
[0133] And a hole 321 is formed in the center. 
[0134] Moreover, the fluid introduction mouth 36 is 
formed so that the perimeter side of the revolution flow 
formation means 32 may be faced. 
[0135] The fluid passage 35 was horizontally drilled 
in a part for the inside of thick of the revolution flow for- 
mation means 32 from this fluid introduction mouth 36, 
and has reached the spout 34 formed so that the revo- 
lution flow passage 38 might be attended. 
[0136] Air is breathed out along the direction of a cir- 
cumference in the revolution flow passage 38 from this 
spout 34, and it serves as a revolution flow, showing 
around at the revolution flow passage 38. 
[0137] The fluid introduction mouth 36, the fluid pas- 
sage 35, and 2 sets of spouts 34 are formed. 
[0138] The air which blows off from 2 sets of each of 
those spouts 34 is breathed out in the same direction 
along the direction of a circumference, and suits a rev- 
olution flow mutually in slight strength. 
[0139] Moreover, as shown in a figure 9 (b), the fluid 
supply mouth 15 prepared in the base 13 makes two 
fluid introduction mouths 36 of the revolution flow for- 
mation means 32 allotted to the center correspond, and 
is prepared. 

[0140] Moreover, one piece is prepared at a time in 
each of the revolution flow formation means 2 allotted 
to the circumference like the case of the 2nd embodi- 
ment. 

[0141] And each of the revolution flow formation 
means 2 allotted to the circumference is constituted so 
that the rotation direction of a revolution flow may be- 
come reverse mutually. 

[0142] At this 4th embodiment, a wafer 9 is held by 
un-contacting by the revolution flow generated with the 
revolution flow formation means 32 and 2. 
[01 43] And while doing so the same effect as the case 
of each above-mentioned embodiment, the following 
peculiar action effects are demonstrated. 
[0144] That is, since the revolution flow passage 38 
was established in the revolution flow formation means 
32 allotted to the center, the air which flows this revolu- 
tion flow passage 38 serves as a high-speed revolution 
flow rectification-ized more. 

[0145] Therefore, the torque which is going to rotate 
the wafer 9 currently held by un-contacting is strength- 
ened more. 

[0146] Therefore, a wafer 9 comes to rotate at high 
speed to the extent that it was not able to attain at the 
conventional revolution flow. 

[0147] The equipment which carries out centrifugal 



separation and dries the moisture which adhered to the 
wafer 9 at the washing process can be constituted using 
high-speed rotation of the wafer 9 by this revolution flow 
formation means 32. 
5 [0148] Moreover, it can constitute also as a washing 
machine which bounds off and washes the foreign sub- 
stance adhering to thejwaf er.9, without attaching a crack 
in any way by un-contacting. 

[0149] Moreover, the rotation drive when detecting 
io the orientation flat and V notch of a wafer, the rotation 
drive at the time of appearance inspection of a wafer, 
the rotation drive at the time of wafer etching, etc. can 
use it, being various. 

[01 50] And the revolution flow formation means 2 has 
is been arranged on both the sides of the revolution flow 
formation means 32. 

[01 51 ] The direction and intensity of a revolution flow 
in the revolution flow formation means 2 of both the side 
are controlled by the amount of supply air. 
20 [01 52] Thereby, high-speed rotation of the wafer 9 by 
the central revolution flow formation means 32 is con- 
trollable at a proper rotation speed. 
[01 53] Therefore, it can be appropriately used now as 
a drier or a washing machine. 
25 [0154] Next, the 5th embodiment of the non-contact- 
ing conveyance equipment of this invention is explained 
using a figure 1 0, a figure 1 1 , and a figure 12. 
[0155] A figure 10 is a perspective diagram showing 
the 5th non-contacting conveyance equipment in an em- 
30 bodiment and its use situation. 

[01 56] A figure 1 1 is a figure showing the state where 
are the plane view showing the composition of the non- 
contacting conveyance equipment in the 5th embodi- 
ment, and it inserted in the wafer cassette. 
35 [01 57] A figure 1 2 is a horizontal sectional view of the 
non-contacting conveyance equipment in the 5th em- 
bodiment. 

[0158] An inside is with the circumference-like con- 
cave 43 to the board-like base (revolution flow formation 
40 means) 42 which has flat side 42b to which non-contact- 
ing conveyance equipment 41 counters a wafer 9 in 
these figures. 

[0159] The fluid passage 45 which makes air breathe 
out along the direction of an inner circumference is 
45 formed into a concave 43, and it consists of spouts 44 
which face the inside of the concave 43. 
[01 60] The base 42 consists of the base 421 and two 
ami parts 422 which branch from the base 421 to two 
forks. 

so [0161] The grasping part 49 for enabling movement 
of this base 42 adheres to the end side of the base 421 . 
[01 62] It has located the concave 43 in a line with each 
of the arm part 422 three pieces at a time every [ some ] 
and here. 

55 [0163] Moreover, the 6 nr--like secession prevention 
guide 48 is formed in one end besides each ijrdo 422. 
[0164] As shown in a figure 12, the fluid passage 45 
becomes two series from two fluid introduction mouths 
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46 which carry out a opening to the side of the grasping 
part 49, and is installed to two arm parts 422. 
[0165] The fluid passage 45 of each series has 
branched to the spout 44 which attends a concave 43. 
[0166] In the non-contacting conveyance equipment 

41 of the above-mentioned composition, if the air from 
air supply equipment (illustration abbreviation) is sent to 
the fluid introduction mouth 46, the air will be blown into 
each concave 43 from a spout 44 through the fluid pas- 
sage 45. 

[0167] And it becomes a revolution flow, and is recti- 
fied in the internal space of a concave 43, and the air 
flows out of a concave 43 after that. 
[01 68] When each of this revolution flow holds a wafer 
9 by un -contacting, the direction is beforehand adjusted 
mutually so that a wafer 9 may not rotate. 
[0169] For example, clockwise, as shown in a figure 
12, it is adjusted by three concaves 43 of one arm part 
422 by changing the arrangement position of a spout 44 
at three concaves 43 of the arm part 422 of another side 
so that it may become a counterclockwise rotation. 
[01 70] And like the case where it is each above-men- 
tioned embodiment when the wafer 9 is arranged on the 
position which counters flat side 42b of a base 42 at the 
time of the outflow of each revolution flow, a wafer 9 
comes to be held by the balance of the negative pres- 
sure by the outflow of a revolution flow, and the restitu- 
tion by the airflow by un-contacting, where flat side 42b 
is countered. 

[0171] If the grasping part 49 Is held in the state of the 
maintenance and a base 42 is moved, it will move with 
the movement, a wafer 9 being guided in the secession 
prevention guide 48. 

[0172] That is, non-contacting conveyance equip- 
ment 41 holds and conveys a wafer 9 by un-contacting. 
[01 73] Since the base 42 of this non -contacting con- 
veyance equipment 41 is thinly constituted in the shape 
of a board, as shown in a figure 10 and a figure 11 , in- 
sertion to the wafer 9 which adjoins each other by the 
upper and lower sides, and the narrow opening between 
nine is attained also to the wafer 9 currently stacked 81 
steps of each shelf of the wafer cassette 80. 
[01 74] Thus, in the 5th embodiment of this invention, 
since it was made to make a wafer 9 attract by the rev- 
olution flow formed in each concave 43 like the case of 
each above-mentioned embodiment, even when the 
power of absorption can be made powerful and a base 

42 is made into the shape of a board, the power of hold- 
ing a wafer can fully be secured. 

[0175] Therefore, non-contacting conveyance equip- 
ment 41 can be constituted now in the shape of a board, 
access of accessing, since it is stacked conventionally 
is attained free also to the wafer of which the stage to 
the wafer 9 in the difficult wafer cassette 80, and the 
wafer 9 from the wafer cassette 80 can be conveyed 
now more smoothly and free. 

[01 76] Moreover, in case the wafer cassette 80 is con- 
tained and loaded with a wafer, it can carry in to a de- 



sired position free. 

[0177] That is, taking out from the wafer cassette 80 
and carrying in to the wafer cassette 80 can be per- 
formed free, and working efficiency can also be raised 
5 sharply. 

[0178] Furthermore, since the revolution flow is also 
formed by two or more places, even if the maintenance 
power in which this it does not contact is powerful, and 
it is the wafer 9 which has curvature, non -contacting 
10 maintenance in the state where the curvature was cor- 
rected is attained. 

[0179] Moreover, even if it reverses the whole non- 
contacting conveyance equipment 41, a maintenance 
state can be maintained as it is, a wafer 9 is reversed, 
is and the wafer cassette 80 can also be loaded, and it can 
be made reversed, and can also convey to the following 
distance. 

[0180] In addition, although the board-like base 42 
was made into two forks and considered as it, besides 

20 the composition which puts three concaves 43 in order 
at a time in the above-mentioned explanation, the mode 
is arbitrary, is good and should just give the composition 
for which it was suitable according to the use. 
[0181] For example, it may consider as one arm in- 

25 stead of two forks, and you may constitute so that only 
one concave may be prepared in the arm. 
[01 82] Moreover, what is necessary is just to also form 
this grasping part 49 if needed, although the grasping 
part 49 was formed. 

30 [0183] Next, the 6th embodiment of the non-contact- 
ing conveyance equipment of this invention is explained 
using a figure 13. 

[0184] A figure 13 is a perspective diagram showing 
the non-contacting conveyance equipment in the 6th 

35 embodiment. 

[0185] Non-contacting conveyance equipment 51 is 
equipped with the fluid piping 58 by which an inside pen- 
etrates a revolution flowformation means 52 to have the 
circumference-like concave 53, the long and slender pil- 

40 lar-shaped grasping part 57, and the inside of this grasp- 
ing part 57, and the revolution flow formation means 52 
is being fixed to the end in the figure. 
[0186] The fluid introduction mouth 56 which carries 
out a opening to the perimeter side, the spout 54 faced 

45 at a concave 53, and this fluid introduction mouth 56 and 
spout 54 are prepared in the free passage e©eO fluid 
passage 55 by the revolution flow formation means 52. 
[01 87] The fluid piping 58 is connected to this fluid in- 
troduction mouth 56, and the air supplied from the fluid 

so piping 58 is breathed out along the direction of a circum- 
ference through the fluid introduction mouth 56 and the 
fluid passage 55 in a concave 53 from a spout 54, and 
serves as a revolution flow inside a concave 53. 
[0188] From the grasping part 57, two bent guide 

55 arms 591 ,592 extend through the both sides of a con- 
cave 53, and are bent still more perpendicularly by each 
tip side. 

[0189] If push in, it has partial 592a, one guide arm 
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592 moves in the direction which will separate from the 
guide arm 591 to which another side is being fixed ac- 
cording to the operation if this pushing partial 592a is 
pushed in by the hand grasping the grasping part 57 
bent and formed in about 57 grasping part and pushing 9 
operation is cancelled, it will return to the original posi- 
tion. 

[01 90] Moreover, the opening-and-closing switch 571 
which opens and closes the passage of the fluid piping 
58 is formed in the grasping part 57. 
[0191] A wafer 9 can be held, even if the number of 
the revolution flow formation means 52 is one, since it 
will become powerful [ the power of absorption ], al- 
though the non-contacting conveyance equipment 51 of 
the above-mentioned composition holds a wafer 9 by 
un-contacting like the case of each above-mentioned 
embodiment using the outflow of the revolution flow 
formed in the concave 53. 

[01 92] Therefore, by fixing the one revolution flow for- 
mation means 52 to the end of the fluid piping 58, hold- 
ing the grasping part 57, and operating it by hand, a wa- 
fer 9 is held free like tweezers and it can convey now to 
a desired position. 

[0193] When it is going to catch a wafer 9, pushing 
partial 592a is pushed in, the guide arm 592 is moved 
to the position of two dotted lines of a figure 1 3, a wafer 
9 is made easy to catch, a concave 53 is brought close 
to a wafer 9 in the state, and maintenance by un-con- 
tacting is made to perform in that case, since the guide 
arm 591 ,592 was formed. 

[01 94] Then , it can push in at the time of conveyance, 
pushing of partial 592a can be cancelled, the guide arm 
592 can be returned to the original position, and a wafer 
9 can be conveyed with the posture prevented and sta- 
bilized [ that a wafer 9 breaks away in the perpendicular 
bending portion formed in the two end side of the guide 
arm 591 ,592 and ]. 

[0195] Thus, like tweezers, the non-contacting con- 
veyance equipment 51 in this 5th embodiment is caught 
free, and can convey a wafer 9 now. 
[0196] In addition, although air was used as fluid, you 
may make it use the gas or the liquids other than air in 
each above-mentioned embodiment. 
[0197] Moreover, although it was explained that the 
subject held by un-contacting was a wafer, it is good also 
considering the arbitrary things of not only a wafer but 
parts and others as a subject. 

[0198] Moreover, you may make it form, for example 
in the shape of a polygon, although each concaves 3, 
33, 43, and 53 were explained as a circumference-like 
thing, without limiting in the shape of the circumference. 
[0199] Next, the 7th embodiment of the non-contact- 
ing conveyance equipment of this invention is explained 
using a figure 14. 

[0200] A figure 14 Is a front sectional view showing 
partially the composition of the non-contacting convey- 
ance equipment in the 7th embodiment. 
[0201] The composition element in the 2nd embodi- 



ment described above in this 7th embodiment, and ab- 
breviation - the same mark is given to the same com- 
position element, and the explanation is omitted 
[0202] The points that the non -contacting convey- 
ance equipment 61 of this 7th embodiment is different 
from the above-mentioned non -contacting conveyance 
.equipment 11 of the 2nd embodiment are the following 
points. 

[0203] The point which was open for free passage in 
the source 610 of ultrasonic air which generates the air 
which forms two fluid supply mouths 15 in each of the 
revolution flow formation means 2, and has vibration of . 
ultrasonic frequency for the each. 
[0204] Moreover, it is the point established so that the 
inside of the concave 3 of the revolution flow formation 
means 2 might newly be faced the ion generation source 
600. 

[0205] This ion generation source 600 has the electric 
pole 601 and the high-voltage power supply 602 which 
impresses the high voltage to this electric pole 601 , as 
shown in a figure 14. 

[0206] This electric pole 601 is formed so that the tip 
may face the internal space of the concave 3 of the rev- 
olution flow formation means 2 from the hole 603 pre- 
pared in the base 13. 

[0207] And by making the high voltage impress, ion is 
generated around a needle tip portion. 
[0208] Moreover, from the fluid supply mouth 15, the 
ultrasonic air supplied from the source 61 0 of ultrasonic 
air is supplied as supply fluid. 

[0209] This electric-pole needle 601 generates plus 
ion or an anion according to the polarity of the voltage 
to impress. 

[021 0] The Ion is carried to the ultrasonic air supplied 
from the fluid supply mouth 15, and passes through the 
surface of the wafer 9 held by un-contacting. 
[0211] And the ion is attracted by the fluid outlet 16 
which is open for free passage in the source 611 of a 
vacuum, and is discharged outside through the source 
611 of a vacuum. 

[021 2] Usually, the removal will become difficult, once 
dust (particle) tends to adhere to the wafer surface and 
it adheres, when the wafer 9 is charged. 
[0213] In this 7th embodiment, as mentioned above, 
since ion is blown and is contacted on the surface of this 
wafer 9, the electrification is neutralized and adhesion 
of the particle by static electricity can weaken a wafer 9. 
[021 4] Therefore, the supply fluid from the fluid supply 
mouth 15 can remove easily the particle which this ad- 
hesion was able to weaken, and can make the surface 
of a wafer 9 clean. 

[0215] The removed particle is discharged from the 
fluid outlet 16 with supply fluid. 

[021 6] And the supply fluid is made into ultrasonic air 
-in this -7th embodiment. 

[0217] The oscillating air of this ultrasonic wave has 
the action which the air layer near the wafer surface is 
vibrated and exfoliates par aeaBaNaT from the surface. 
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[0218] Therefore, the action effect of particle removal 
is strengthened further and can remove a particle more 
certainly. 

[0219] Moreover, since a wafer 9 is neutralized with 
ion, particle adhesion to the wafer 9 by subsequent elec- 5 
trification can be prevented certainly. 
[0220] In addition, in this embodiment, although the 
iqn source of supply 600 and the source 610 of ultra- 
sonic air were used together, you may constitute so that 
only the either may be used, and the effect of particle 10 
removal can be demonstrated also by that case. 
[0221] For example, without preparing an ion source 
of supply in a fluid supply mouth, the source of ultrasonic 
air is made to open for free passage and it is good also 
considering supply fluid as ultrasonic air. is 
[0222] Moreover, only an ion source of supply is pre- 
pared in a fluid supply mouth, and it is good also con- 
sidering supply fluid as not ultrasonic air but usual fluid. 
[0223] The effect of particle removal can be demon- 
strated by any [ the ] case. 20 
[0224] And originally the non-contacting conveyance 
equipment 61 of this 7th embodiment is equipment 
which holds and conveys a subject by un-contacting. 
[0225] However, ft can serve now also both as the 
static electricity removal equipment which neutralizes 25 
static electricity, and the clean equipment which per- 
forms particle removal further by preparing an ion 
source of supply like this embodiment. 
[0226] Moreover, it can serve as the clean equipment 
which performs par aeaBaNai removal only by using ul- 30 
trasonic air for the supply fluid of this non-contacting 
conveyance equipment. 

[0227] Furthermore, by making the supply fluid into ul- 
trasonic air, while preparing an ion source of supply in 
this equipment, this equipment can serve now as the 35 
both sides of static electricity removal equipment and 
clean equipment, andean realize various functions non- 
contacting conveyance equipment. 
[0228] A figure 15 is a front sectional view showing 
partially the composition of the non -contacting convey- 40 
ance equipment in the 8th embodiment. 
[0229] In this 8th embodiment, the same mark is given 
to the same composition element as the composition el- 
ement in the 7th above-mentioned embodiment, and the 
explanation is omitted. 45 
[0230] The point that the non-contacting conveyance 
equipment 71 of this 8th embodiment is different from 
the above-mentioned non-contacting conveyance 
equipment 61 of the 7th embodiment is a point which 
did not form the electric pole 601 of the source 600 of so 
ultrasonic air in the revolution flow formation means 2, 
but was established so that the wafer 9 currently held 
by un-contacting might be attended. 
[0231] That is, an electric pole 601 is formed in the 
base 13 other than revolution flow formation means 2, ss 
and the wafer 9 currently held by un-contacting is made 
to overlook the tip of an electric pole 601 . 
[0232] Moreover, the fluid supply mouth 151 which 



leads to the source 610 of ultrasonic air has attended 
this hole 604. 

[0233] Thus, since the ion generated from the electric 
pole 601 with constituting contacts the surface of a wafer 
9, it demonstrates the same action effect as the case of 
the 7th above-mentioned embodiment. 
[0234] In addition, although the fluid supply mouth 
151 which supplies ultrasonic air in this case in addition 
to two fluid supply mouth 15 of the whirlpool formation 
object 2 is formed, the flux of this ultrasonic air is enough 
if ion is the flux of the grade which arrives at the surface 
of a wafer 9. 

[0235] And non-contacting maintenance of the wafer 
9 by the fluid supplied to the whirlpool formation object 
2 is not affected at all. 

[0236] Moreover, the particle removed by this ion and 
ultrasonic air is promptly discharged from the fluid outlet 
16 prepared in two or more places of the base 13. 
[0237] In addition, although it constituted from the 
above 7th and the 8th embodiment so that the ultrasonic 
air from the source 61 0 of ultrasonic air might be ionized 
by the electric pole 601 

[0238] Air may be first ionized by the electric pole, and 
you may constitute so that the source of ultrasonic air 
may be used for the ionized air and ultrasonic vibration 
may be given. 

[0239] That is, if the ion in ultrasonic air is given and 
finally contacts the subject held by un-contacting, either 
of the composition is employable. 
[0240] As mentioned above, although this invention 
was explained based on the form of operation of a draw- 
ing, this invention is not limited to each above-men- 
tioned embodiment, and unless the composition of a 
publication is changed into a claim, it can be carried out 
even to how. 

[Effect of the Invention] 

[0241] Since this invention consists of the above- 
mentioned composition, the effect that it explains below 
can be done so. 

[0242] It enabled it to perform non-contacting mainte- 
nance of a subject in invention according to claim 1 only 
by preparing a concave, a flat surface, and a fluid pas- 
sage. 

[0243] Therefore, equipment can be made into the 
thing of easy composition and the manufacture cost of 
equipment can be reduced sharply. 
[0244] Moreover, by making composition of equip- 
ment easy, it becomes easy [ a miniaturization ]. 
[0245] And it can be used now also for the space 
which has not been used conventionally, inserting. 
[0246] The action range as equipment can be extend- 
ed by that cause, and conveyance movement in the nar- 
row domain within the same process and processing 
equipment can also be performed now free. 
[0247] Moreover, in accordance with an inside, it is 
rectified as it is, and the air blown into the concave 
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serves as a revolution flow, and It can be smoothly made 
with a revolution flow, without receiving most passage 
resistance. 

[0248] Therefore, energy efficiency can be raised and 
energy curtailment can be realized. 
[0249] Furthermore, air is made to blow off along the 
direction of a circumference in a concave, and it was. 
made to generate a revolution flow. 
[0250] Therefore, the power of absorption by the neg- 
ative pressure between a flat surface and a subject can 
be markedly boiled as compared with the conventional 
thing, can become powerful, and can make mainte- 
nance by un-contacting perform powerfully. 
[0251] Since it was made to make a subject attract by 
the revolution flow formed by two or more [in a 
concave ] in invention according to claim 3 
[0252] The power of absorption can be boiled mark- 
edly, it can be made powerful, and a subject comes to 
be attracted over the whole much more powerfully 
[0253] Therefore, it becomes possible to correct the 
curvature over the whole, though curvature is in a sub- 
ject (for example, wafer). 

[0254] Consequently, even if it is the case where a 
subject has a big diameter and moreover has curvature, 
the subject can be certainly held by un-contacting, and 
where conveyance is also stabilized, it can carry out cer- 
tainly. 

[0255] A concave is formed in a board-like base, a 
revolution flow is formed, and it was made to make non- 
contacting maintenance perform in invention according 
to claim 4. 

[0256] For this reason, since it was stacked conven- 
tionally, access of accessing was attained free also to 
the wafer in the difficult wafer cassette, or the wafer of 
which stage. 

[0257] The wafer from a wafer cassette can be con- 
veyed now more smoothly and free. 
[0258] Moreover, in case a wafer cassette is con- 
tained and loaded with a wafer, it can carry in to a de- 
sired position free. 

[0259] That is, taking out from a wafer cassette and 
carrying in to a wafer cassette can be performed free, 
and working efficiency can also be raised sharply. 
[0260] Moreover, the maintenance power in which it 
does not contact is powerful, and even if it reverses the 
whole non-contacting conveyance equipment, a main- 
tenance state is maintainable as it is. 
[0261 ] Moreover, a wafer can be reversed and a wafer 
cassette can also be loaded. 

[0262] It can be made reversed and can also convey 
to the following distance. 

[0263] Moreover, ft was made to contact the ion from 
an ion source of supply to a subject In invention accord- 
ing to claim 5. 

[0264] Therefore, the electrification is neutralized and 
adhesion of the particle by static electricity can weaken 
a subject. 

[0265] Therefore, supply fluid can remove easily the 



particle which this adhesion was able to weaken, and 
can make a subject clean. 

Description of Notations 

[0266] 

1 non-contacting conveyance equipment 

2 revolution flow formation means 
2a closed face 
2b flat edge surface 

3 concaves 

4 Spout 

5 fluid passages 

6 fluid introduction mouth 
9 Wafer 

11 non-contacting conveyance equipment 

12 support objects 

13 base 

130 external surface 

131 base secret communication way 

132 discharge passages 

14 peripheral walls 

140 The edge surface of peripheral walls 

141 labyrinths 

15 fluid supply mouth 

16 fluid outlet 

21 n on -contacting conveyance equipment 

31 non-contacting conveyance equipment 

32 revolution flow formation means 

33 concaves 

34 spouts 

35 fluid passages 

36 fluid introduction mouth 
38 revolution flow passage 

41 no n -contacting conveyance equipment 

42 revolution flow formation means 
42b flat side 

43 concaves 

44 spouts 

45 fluid passages 

46 fluid introduction mouth 
49 grasping parts 

51 non-contacting conveyance equipment 

52 revolution flow formation means 

53 concaves 

54 spouts 

55 fluid passages 

56 fluid introduction mouth 

57 grasping parts 

58 fluid piping 

80 wafer cassettes 

81 shelves 

The fluid supply mouth for 151 ultrasonic-wave air 

The piece of 171 attachment 

172 secession prevention guide 

200 centering mechanisms 

201 supports 
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202 base board 

203 rotary actuator 

204 flanges 

205 link arm 

The slot for 206 guides 

207 centering guide 

208 drive air insertion mouth 
321 through holes 

The 421 base 
422 arms 

571 opening-and-closing switch 

591 guide arm 

592 guide arm 
592a pushing portion 

61 non-contacting conveyance equipment 

600 ion generation sources 

601 electric poles 

602 high-voltage power supplies 
It is a hole 603,604,copies. 



1 . No n -contacting conveyance equipment character- 
ised in that it comprises a holding means compris- 
ing a body having a surface against which an object 
is held without contacting the surface, the surface 
having a recess therein, and the body having a fluid 
passage to supply a fluid to the recess such that the 
fluid circulates about the inner circumference of the 
recess. 

2. N on -contacting conveyance equipment according 
to Claim 1 , wherein the body comprises a plurality 
of said fluid passages. 

3. Non-contacting conveyance equipment according 
to Claim 1 or Claim 2, wherein the recess tapers 
outwardly towards the surface. 

4. Non contacting conveyance equipment according 
to any preceding claim, wherein the equipment 
comprises a plurality of holding means. 

5. Non contacting conveyance equipment according 
to Claim 4, wherein the fluid passage of at least a 
first holding means is such that the fluid flows clock- 
wise about the recess, and the fluid passage of at 
least a second holding means is such that the fluid 
flows anticlockwise about the recess. 

6. Non -contacting conveyance equipment according 
to Claim 5, wherein said first and second holding 
means are positioned such that an object held by 
said first and second holding means is not subject 
to any torque. 



7. Non contacting conveyance equipment according 
to any preceding claim, wherein the equipment 
comprises a holding means positioned substantially 
centrally in the equipment such than an object held 

5 by said holding means is subject to a torque. 

8. Non -contacting conveyance equipment according 
to Claim 7, wherein the recess in said holding 
means is annular. 

10 

9. Non-contacting conveyance equipment according 
to any preceding claim, wherein the equipment 
comprises means for supplying to the fluid passage 
(s) a fluid which vibrates at an ultrasonic frequency. 

15 

10. Non -contacting conveyance equipment according 
to any preceding claim, wherein the equipment 
comprises means for supplying ions to the recess. 

(1 ) A concaye having the inner shape of the circum- 
ference or a polygon. 

(2) Flat end face which counters the subject formed 
in the above-mentioned concave part opening. 

(3) The fluid passage which makes supply fluid 
breathe out along the direction of an inner circum- 
ference of the concave into a concave from the 
spout which faces the inside of a concave. 

12. Non-contacting conveyance equipment according 
30 to any preceding claim, wherein the equipment 

comprises means for supplying ions to the recess. 

13. A concave having the inner shape of the circumfer- 
ence of a polygon. Rat end face which counters the 

35 subject formed in the above-mentioned concave 
part opening. The fluid passage which makes sup- 
ply fluid breathe out along the direction of an inner 
circumference of the concave into a concave from 
the spout which faces the inside of a concave. 

40 

14. Non-contacting conveyance equipment character- 
ised by having the following: 

(1) Inner face Is equipped with the polygonal 
45 concave part and the shape of the circumfer- 
ence; 

(2) It has flat end face which counters the sub- 
ject formed in the above-mentioned concave- 
part opening side; 

50 (3) A plural revolution flow formation means to 

have the fluid passage which makes supply flu- 
id breathe out in accordance with the inside into 
a concave from the spout which attends the in- 
ner peripheral surface of a concave. 

55 

15. Non-contacting conveyance equipment character- 
ised by the following: 
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(1) An inside is characterised by there being 
a polygonal concave part and the shape of cir- 
cumference at at least one place of the board- 
like base which has the fiat side which counters 

a subject; s 

(2) The fluid passage which makes supply fluid 
breathe out along the direction of an inner cir- 
cumference into a concave from the spout 
which faces the inside of the concave is pre- 
pared. 10 

16. Non-contacting conveyance equipment given in 
any of Claims 1 1 to 1 5 which an ion source of supply 
is prepared (any) and contact ion to the subject 
which the equipment concerned holds by un-con- is 
tacting they are. 

17. Non -contacting conveyance equipment according 
to Claim 1 6, formed so that a concave part might be 
faced the above-mentioned ion source of supply. 20 

18. Non-contacting conveyance equipment according 
to Claim 16, which prepared the above-mentioned 
ion source of supply out of the concave part so that 

the equipment concerned might attend the subject 25 
currently held by un -contacting. 

19. The above-mentioned supply fluid is non-contact- 
ing conveyance equipment given in any of Claims 
11-18 which are the fluid which has vibration of 30 
ultrasonic frequency they are. 
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FIG. 8 
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FIG. 13 
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